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Table 1
Odds ratios and predictive values of clinical signs and symptoms for PFOAMRI and
TFOAMRI.
Odds ratio
(95%CI)
pre-test
predictive
value (n/N)
Post-test
predictive
value (n/N)
PFOAMRI
Crepitus 6.51 (2.2-19.3)* 4.8% (27/566) 9.1% (23/252)
Joint line tenderness 0.80 (0.2-3.3)
Feeling of giving way 1.07 (0.3-3.7)
TFOAMRI
Crepitus 0.73 (0.3-1.7)
Joint line tenderness 3.87 (1.4-10.9)** 6.2% (35/566) 23.3% (10/43)
Feeling of giving way 3.08 (1.3-7.4)** 6.2% (35/566) 18.5% (12/65)
Joint line tenderness
or feeling of giving way
3.84 (1.7-8.4)* 6.2% (35/566) 18.1% (17/94)
Joint line tenderness
and feeling of giving way
7.8 (2.0-30.6)^ 6.2% (35/566) 35.7% (5/14)
PFOAMRI¼patello-femoral osteoarthritis deﬁned at MRI; TFOAMRI¼tibiofemoral
osteoarthritis deﬁned at MRI; *¼p<0.001;**¼ p<0.05; ¼^p¼0.003; all associations
are additionally adjusted for age, BMI and OA in the TFOA (for PFOA associations)
and PFOA (for TFOA associations).
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BODY MASS INDEX AND BODY FAT CONTENT CORRELATE SIMILARLY
WITH SYNOVIAL LEPTIN
C. Orellana, J. Calvet, N. Navarro, M. García Manrique, J. Gratacos,
M. Larrosa. Hosp. de Sabadell (Parc Taulí), Sabadell, Spain
Purpose: Obesity appears to play a role in the development of knee
osteoarthritis (OA) and has been shown to inﬂuence pain and disease
progression. Leptin is an adipokine involved in body weight regulation
and known to show inﬂammatory effects in high concentrations and
has also been implicated in OA physiopathology and pain.
Objective: To evaluate the correlation between different body weight
measurements (body mass index (BMI), waist-to-hip ratio (WTHr) and
percentage of body fat (PBF)) and synovial ﬂuid leptin and a surrogate
marker of inﬂammation such as the amount of synovial ﬂuid.
Methods: Patients aged 50 years or more with symptomatic knee OA
and joint effusion, Kellgren-Lawrence II-III. Demographics, disease
duration and body mass index (BMI), waist-to-hip radio (WTHr) and
percentage of body fat (PBF) were assessed. Percentage of body fat was
determined by bio-electrical impedance. Knee ultrasound (US) was
performed evaluating and measuring the presence of effusion and at
the suprapatellar midline. After US measurement joint aspiration was
performed; all patients were evaluated approximately at the same time
of the day. Synovial leptin levels were analyzed using a Human leptin
ELISA kit (Biocompare, California, USA).
Results: Seventy consecutive female patients with symptomatic knee
OA and Kellgren-Lawrence II-III were included, age 65 ±7.8 (50-79)
years, disease duration of symptoms 66 ±49.5 mo (12-200). Mean BMI
was 31.5 ±5.1 kg, mean WTHr 0.94 ±0.082 and mean BFP 42.34 ±5.11%.
Mean synovial ﬂuid measurement was 9.59 ±2.79 mm. Mean levels of
leptin in synovial ﬂuid were 76.76 ±38.66 ng/mL. None of the different
types of body weight measurement showed any correlation with the
amount of synovial ﬂuid on US. On the other hand BMI and BFP showed
similar moderate positive correlationwith synovial ﬂuid levels of leptin
(r¼ 0.4626 and r¼ 0.4610, respectively), whereas no correlation was
found between WTHr and leptin synovial levels (r¼ 0.059).
Conclusions: Both BMI and the percentage of body fat were moderately
correlated with synovial levels of leptin in a similar degree. Thus,
synovial leptin may be associated in a similar way with a measure of
relative weight as BMI or with a measure reﬂecting relative fat content.
On the contrary, severity of obesity did not appear to correlate with a
marker of inﬂammation such as synovial effusion.
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CREPITUS, JOINT LINE TENDERNESS AND THE FEELING OF GIVING
WAY ARE PREDICTIVE SIGNS FOR EARLY KNEE OSTEOARTHRITIS
D. Schiphof, E.J. Waarsing, E.H. Oei, S.M. Bierma-Zeinstra. Erasmus MC,
Rotterdam, Netherlands
Purpose: For prevention of osteoarthritis (OA) or early intervention of
OA we need speciﬁc clinical signs and symptoms that predict patella-
femoral (PF) or tibio-femoral (TF) OA. In an earlier study we found that
crepitus and history of patellar pain indicated lesions in the PF-joint
seen at MRI, and that these signs were not indicative for TF joint lesions.
These results were based on cross-sectional data and follow-up data
needs to conﬁrm if these tests have an additional diagnostic value for
early knee OA in the PF- or TF compartment. In addition some other
clinical signs and symptomsmight be predictive for the TFOA. Therefore
in the present study we investigate if promising signs and symptoms
seen at baseline are predictive for getting OA in PF or TF after 5 years.
Methods: Of the ﬁrst subsample (n¼337) of the 891 females (aged 45-
60) from the nested cohort of the Rotterdam Study, baseline and 5-years
follow-up MRIs of both knees were assessed for knee OA with the MRI
Osteoarthritis Knee Score (MOAKS). Based on these scored features we
applied the proposed MRI deﬁnition. We distinguished the PFOAMRI-
deﬁnition from the TFOAMRI-deﬁnition. At the baseline clinical signs
and symptoms were tested side speciﬁc in a physical examination.
Crepitus was tested and deﬁned as a hearable grinding noise and/or
palpable vibrations in the knee, detected by the hand of the investigator
rested on the patella of the participant during active ﬂexion or exten-
sion of the knee. Joint line tenderness was examined. Current knee pain,
knee pain in the last year, knee pain on most days of the last month,
knee pain for 4 days or more a week or severe enough to consult a
general practitioner, history of patellar knee pain and the feeling of
giving way were reported site speciﬁc by the participants in aquestionnaire at baseline. Binomial logistic generalized estimated
equations were used to determine the predictive value between the
baseline clinical ﬁndings and PFOAMRI or TFOAMRI at follow-up. All
knees of the participants with PF- or TFOAMRI at baseline were exclu-
ded from analysis. All associations were adjusted for age, body mass
index (BMI), and the other clinical features. In the analysis for PFOAMRI
we adjusted additionally for TFOAMRI and vice versa.
Results: Of the ﬁrst 337 women of whom MRIs are scored 566 knees of
291 women have no OA at baseline (16 women are in the analysis with
just one knee). At baseline mean age is 54.9 years (sd¼3.9) and mean
BMI is 26.8 kg/m2 (sd¼4.3). Mean follow-up time is 5.1 years (sd¼0.4).
Of these 566 knees 27 knees (4.8%) have PFOA:MRI and 35 knees (6.2%)
have TFOAMRI at follow up. Crepitus is predictive for PFOA and not for
TFOA. The post-test predictive value of getting PFOAMRI in 5 years
doubled to 9.1%. Joint line tenderness and the feeling of giving waywere
predictive for having TFOAMRI at follow-up. The post-test predictive
value of joint line tenderness more than tripled to 23.3%. The predictive
value of the feeling of giving way tripled as well to 18.5%. When com-
bining these two symptoms the post-test predictive value for having
TFOA at 5 year follow-up was more than ﬁvefold the pre-test predictive
value (35.7%).
History of patellar pain, knee pain at baseline deﬁned as ‘having current
knee pain (yes/no)’, ‘having had knee pain in the last year (yes/no)’,
‘having had knee pain for most days of the last month (yes/no)’, or
‘having knee pain for 4 days or more aweek or severe enough to consult
a general practitioner (yes/no)’ did not predict PFOAMRI nor TFOAMRI
adjusted for crepitus with PFOAMRI and joint line tenderness and the
feeling of giving way for TFOAMRI.
Conclusions: Crepitus is an early sign of PFOAMRI. Joint line tenderness
and the feeling of giving way are symptoms of TFOAMRI. The posttest
predictive value of joint line tenderness and the feeling of giving way
together is more than ﬁvefold the pretest predictive value for TFOAMRI
at ﬁve year. Knee pain is not an early symptom of PF- or TFOAMRI. These
result will be validated in the second subsample of our study pop-
ulation.529
ALIGNMENT CHARACTERISTICS IN PATIENTS WITH KNEE
OSTEOARTHRITIS-COMPARISON WITH HEALTHY OLDER ADULTS
R. Fujita y,z, Y. Matsui y, S. Ota z, K. Kawamura x, H. Motoda x, K. Saito x,
A. Harada y. yNatl. Ctr. for Geriatrics and Gerontology, Obu, Japan; z Seijoh
Univ., Tokai, Japan; xKibi Intl. Univ., Takahashi, Japan
Purpose: Knee osteoarthritis (knee OA) is a disease in which the
structure of the knee gradually degenerates and knee pain and
deformity occur. Changes in lower extremity alignment affect the pro-
gression of the condition, and many patients present knee varus
deformity or limited knee extension. Limited knee extension is said to
cause posterior pelvic tilt or decreased lumbar lordosis, and it may be
that in cases of knee OA changes occur in spinal alignment in addition to
lower extremity alignment. However, few studies have analyzed the
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divided elderly women into three groups, a healthy group, a group with
mild knee deformity, and group with severe knee deformity, and
compared the whole body alignment.
Methods: The subjects were 63 women (mean age 73.5±5.9 years),
including 27 patients with knee OA receiving outpatient treatment in
the orthopedics department of our center and 36 healthy older women
living in the community. The severity of knee deformity was classiﬁed
as Grade 1 or 2 mild knee deformity or Grade 3 or 4 severe knee
deformity (mild: 11 subjects, severe: 16 subjects) based on the Kellgren-
Lawrence classiﬁcationwith standing frontal radiographs of the knee. In
the analysis of alignment, a two-dimensional posture analysis was done
with subjects standing at rest, and neck ﬂexion angle (decreased angle
indicates increased forward head position), hip ﬂexion angle, knee
ﬂexion angle, and ankle dorsiﬂexion angle were measured. In measur-
ing the angle of the spinal column, the posterior curvature of the
thoracic spine, anterior curvature of the lumbar spine, and sacral tilt
were measured using the Spinal Mouse (posterior curvature shown
with positive values, anterior curvaturewith negative values). The three
groups were compared using the Tukey-Kramer multiple comparison
test.
Results: The neck ﬂexion angle was signiﬁcantly smaller in the mild
knee deformity group than in the healthy group (mild group 46.4,
healthy group 53.5, p ¼ 0.03). There were signiﬁcant differences in the
lumbar anterior curvature and sacral tilt angles between the severe
knee deformity group and the healthy group (lumbar curvature: severe
group 13.3 , healthy group 24.0, p ¼ 0.03; sacral tilt: severe 5.5,
healthy 12.3 , p ¼ 0.04). The hip ﬂexion angle was signiﬁcantly larger in
the severe knee deformity group than in the healthy and mild knee
deformity groups (severe group 6.4, healthy group 1.8, p < 0.01;
mild group 0.0, p ¼ 0.01). The knee ﬂexion angle in the severe knee
deformity group was signiﬁcantly larger than in the healthy group
(severe group 17.1, healthy group 8.9 , p ¼ 0.01), and showed a ten-
dency to be larger than in the mild knee deformity group (mild group
9.1, p ¼ 0.07).
Conclusions: Patients with mild knee deformity have the postural
characteristic of forward head position only compared with healthy
older adults. Those with severe knee deformity did not have forward
head position as a signiﬁcant characteristic and have changes reaching
the lower extremity and spine, including decreased lumbar lordosis,
decreased anterior sacral tilt, and changes in hip and knee ﬂexion
positions.
530
USE OF NON-DRUG NON-OPERATIVE INTERVENTIONS BY
COMMUNITY-DWELLING PEOPLE WITH HIP AND KNEE
OSTEOARTHRITIS
P.J. Nicolson, F.L. Dobson, K.L. Bennell, R.S. Hinman. Ctr. for Hlth.,
Exercise and Sports Med., Univ. of Melbourne, Melbourne, Australia
Purpose: Guidelines recommend non-drug non-surgical treatments as
the ﬁrst-line approach for hip and knee osteoarthritis (OA) manage-
ment, and exercise is recommended by all clinical guidelines, irre-
spective of disease severity, pain levels and functional status. Yet there
is limited data regarding use of these treatments by people with OA.
This study analyzed the treatment usage patterns in older community-
dwelling adults with hip or knee OA. The primary aim was to describe
the patterns of use of non-drug non-operative interventions in the
entire cohort, and to compare treatment use between people with hip
and knee OA, in order to identify any evidence-practice gaps that may
exist in the management of OA.
Methods: Four cohorts who were recruited for, and enrolled in clinical
trials, completed a survey at baseline assessment. This resulted in a
convenience sample of 591 people with hip or knee OA. All participants
completed a questionnaire indicating their past and/or current use of 17
non-drug, non-operative interventions each for their hip or knee OA.
Each intervention was classiﬁed according to the American College of
Rheumatology (ACR) clinical guideline recommendations as being
“strongly recommended”, “conditionally recommended” or “no recom-
mendation” for peoplewithhip and/or kneeOA toaid in interpretation of
our ﬁndings. Descriptive analyses, based on frequency counts and pro-
portions, and chi square tests described the use of each intervention in
the total cohort, and within subgroups of knee and hip OA.
Results: The most common strategy that participants reported having
tried was making efforts to lose weight (n¼367, 62% of the entirecohort). Of the other three interventions strongly recommended by the
ACR less than half of the cohort reported having tried each (muscle
strengthening¼ 44%, hydrotherapy¼ 21% and aerobic exercise¼ 21%). Of
note, 46% of the cohort reported having tried stretching exercises,
which has no recommendations from the ACR. Receiving counselling
over the phone was the intervention least commonly tried by our
cohort (<1%). Of the entire cohort 12% (n¼71) had never used any of the
17 surveyed interventions.
Fewer people with hip OA had tried conservative non-drug treatments
for their condition compared to those with knee OA. A signiﬁcantly
greater proportion of participants with knee OA reported having tried
shoe orthoses (42% compared with 30% of hip OA); heat and/or cold
treatment (43% versus 23%); muscle strengthening exercises (46% ver-
sus 32%); walking aids (15% versus 7%) and; transcutaneous electrical
nerve stimulation (57% versus 4%).
Conclusions: Use of non-drug non-operative interventions was low
amongst people with hip and/or knee OA. In our sample, it appears that
people with knee OA are more likely to try non-drug non-operative
treatments than those with hip OA, however no explanation for this
difference is obvious in this cohort. Our ﬁndings show evidence-prac-
tice gaps, particularly with respect to the interventions most strongly
recommended in clinical guidelines for hip and knee OA (weight loss
and exercise). Efforts to maximize the uptake of the strategies most
strongly endorsed by research and guidelines are recommended.
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PHYSICAL ACTIVITY ASSESSMENT BASED ON OBJECTIVE
ACCELEROMETER AND SELF-REPORT DATA: COMPARING
ASYMPTOMATIC AND KNEE OSTEOARTHRITIS GROUPS
S.T. Hurley y, S. Kozey Keadle z, W.D. Stanish y, C.L. Hubley-Kozey y.
yDalhousie Univ., Halifax, NS, Canada; zNatl. Cancer Inst., Bethesda, MD,
USA
Purpose: Maintaining mobility and physical activity (PA) is an impor-
tant component of knee osteoarthritis (OA) management and is fun-
damental to address chronic co-morbidities found in those with knee
OA. The purpose of this study was three fold: to compare PA levels for
those with moderate knee OA compared to asymptomatic controls, to
determine the prevalence of individuals in each group who meet PA
guidelines and to compare activity levels measured by self-reports and
accelerometers.
Methods: 54 asymptomatic controls absent of knee pain and 47 indi-
viduals with moderate medial compartment knee OA conﬁrmed with
radiographs and clinical ﬁndings by an orthopaedic surgeon partici-
pated in the study. Standard anterior-posterior radiographs were gra-
ded using the Kellgren-Lawrence (KL) global rating scale. Self-reported
symptoms and function were measured using the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC).
For objective PA measures, each participant was instructed to wear a
triaxial accelerometer (ActiGraph GT3X) on their hip (symptomatic side
for Moderate OA group) during their waking hours for one-week. One
day of data (one-second epochs) was deﬁned as at least 10 hours of valid
wear time with a non-wear threshold of 90 minutes of zero-counts
(with no more than 2 minutes of low activity counts). Data were cate-
gorized into sedentary, light, moderate, and vigorous activity based on
National Cancer Institute criteria. Each participant's data was averaged
over at least 4 valid days. To determine if participants met the 2008 PA
Guidelines, moderate-vigorous (MVPA) that occurred in bouts of 10-
minutes or more was calculated with no more than 2 minutes below
threshold. Daily averages were multiplied by 7 days to ﬁnd weekly
totals of boutedMVPA and then classiﬁed based on the 2008 Guidelines.
Step counts were also recorded.
For self-report PA measures, each participant completed the self-
administered International Physical Activity Questionnaire (IPAQ) long
form, which ask participants to record the time spent in 10 minute
bouts of walking, moderate-intensity and vigorous-intensity activity
within 4 domains: work, transportation, domestic chores and garden-
ing (yard), and leisure-time. To determine if participants met the 2008
PA Guidelines, weekly time spent in MVPA were summed across all
activity types.
Two-sample t-tests examined group differences in demographics and
physical activity levels (a ¼ 0.05) except for a Mann Whitney U test for
KL score differences.
